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ABSTRACT : PURPOSE: To obtain the device having long life in spacial surroundings by forming one 
part of a package by lead and obstructing the reaching of radiation from the outside to a 
chip. 



CONSTITUTION: The package having structure of which the outside of a ceramic materia! 
2 is thickly coated with lead 1 is used for the device, which fs loaded on an artificial 
satellite and employed In the surroundings of radiation of space. An encasing position of 
the semiconductor chip 4 is mounted into a concave section of the lower side package, 
and external leads 5 are attached through wires 7 and connecting wiring 6, but the 
ceramic materials 2 of wiring inserting sections are thinned as much as possible, and 
clearance sections not covered with the lead 1 are narrowed. The package is assembled 
in such a manner that the ceramic material 2 section is fabricated and the molds of lead 
are mounted up and down. Accordingly, the device can be given radiation resisting 
property, and the device having long life in the spacial surroundings can be manufactured. 
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SPECIFICATION 
1. TITLE OF THE INVENTION 
5 Semiconductor Device 

2- WHAT IS CLAIMED IS 

A semiconductor device , characterized in that a part of 
a package is formed of lead so as to prevent extraneous 
radiation from reaching a chip. 
10 3 . DETAILED EXPLANATION OF THE INVENTION 

The present invention relates generally to a 
semiconductor device, and more specifically to a structure 
capable of preventing extraneous radiation from reaching a 
chip. 

15 Parts mounted on artificial satellites must be resistant 

to radiation because they are placed in cosmic radiation 
environments. Parts mounted on artificial satellites having 
an extended life are required to withstand a radiation dose 
of at least 10 5 rad (a unit of absorbed dose of radiation, 

20 corresponding to the absorption of 100 erg per 1 gram of 

material). However, a conventional semiconductor device such 
as a semiconductor integrated circuit is susceptible to 
damage due to radiation irradiation. For instance, the 
semiconductor integrated circuit is often found to fail 

25 irreversibly or deteriorate upon exposure to an absorbed dose 
of at most 10 5 rad. 

An object of the invention is to prevent an irreversible 
failure or deterioration of a semiconductor integrated 
circuit mounted on an artificial satellite by forming a part 

30 of a semiconductor package of lead, thereby preventing 

transmission of most electron beams received by the satellite 
in space. 

To accomplish this object, the present invention makes 
use of lead of at least 3.8 mm in thickness, thereby 
35 achieving nearly complete prevention of transmission of 

electron beams of up to 4 MeV that are a substantial part of 
electron beams received in an artificial satellite. 
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Next, one embodiment of the invention applied to a 
ceramic packaged semiconductor integrated circuit is 
explained. In Fig. 1, reference numeral 1 represents lead, 2 
a ceramic, 3 a cavity, 4 a chip, 5 a lead, 6 an 
5 interconnected portion, and 7 a wire. In the vicinity of the 
interconnected portion, an electron beam protecting lead is 
not provided so as to avoid a short-circuit between the lead 
and the interconnected portion. A portion with no lead 
provided should preferably be as narrow as possible to 

10 minimize entrance of electron beams. As shown by a broken 
line, the chip is located underneath the highest position of 
. a lower lead portion, and this lower lead portion has a 
sufficient thickness. With this arrangement, it is possible 
to prevent electron beams of up to 4 MeV incident on the 

15 package from reaching the chip. In this embodiment, the lead 
has a thickness of at least 3.8 mm. For package fabrication, 
molds for the lead and ceramic shown in Fig. 1 are first 
made. Then, chip mounting and wire bonding are carried out 
using a ceramic portion alone. Finally, chip molds are 

20 attached to the upper and lower portions of the ceramic. 

According to the present invention as explained above, 
it is possible to achieve a semiconductor integrated circuit 
that is resistant to radiation and has an extended life even 
in a space environment. 

25 4. Brief Explanation of the Drawing 

Fig. 1 is a sectional view of a D.I*P. (dual in-line 
package) type semiconductor integrated circuit according to 
the embodiment of the invention. 

In Fig. 1, 1 represent lead, 2 a ceramic, 3 a cavity, 4 

30 a chip, 5 a lead, 6 an interconnected portion, and 7 a wire. 
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